CO 


oo 


CO 

I 


CO 

\ 


ERA - 




ERA ^ 








< 




< 


o 




o 


o 




Q 


o 




O 


o 




O 



o 



CO 

o 
\- 
O 

LU 
> 

Q 
CO 

I 



CN 

in 



O 



LJJ 
> 

a: 
o 

CO 



CO 



CN 
CO 

LLI 
O 

s 

o 
o 

LU 
— I 
HI 



LLI 
O 

> 
LU 
O 

LU 

> 

a: 
o 

>~ 
a: 

o 

0^ 



CO 




CO 


CO 


CM 

\ 


CM 

1 






a: 


LU 




LU 


O 




a 


O 




O 


O 




o 








LU 




LU 



CM 



O 
CM 



LU 

lulu 

CO I- 



o 



LU 
> 

a: 
o 

o 

g 



0^ 
O 
I- 

o 

o 

o 
< 
o 



-ih-CJ 

<:z)< 

l-Q-LL 
i23LU 



CM 
CO 
CM 




V V V 



3 
Q- 



CNJ 
CN 



O 

a: 



CN 



CO 

to 

CN 



FIG. 8 



RAM 256 



PROGRAM MEMORY 



MOVABLE-GUIDE-RAIL POSITION MEMORY 



CONVEYOR WIDTH MEMORY 



CCONVEYOR-WIDTH CHANGING ROUTINE J 

YES ^....Tr^rb^....-^ S1 



FIG. 9 



FLAGF1 INONJJATE? 
NO 



TAKING IMAGE OF FIDUCIAL MARK 220, TO DETECT 
POSITION OF STATIONARY GUIDE RAIL 110 

I 



TAKING IMAGE OF FIDUCIAL MARK 222 JO DETECT 
POSITION OF MOVABLE GUIDE RAIL 112 



INITIATING MOVEMENT OF MOVABLE GUIDE RAIL 112. 
AND TURNING ON FLAG F1 



S2 

S3 
S4 



PROCESSING IMAGE DATA OBTAINED BY CCD CAMERA 66 



S5 



?ss;r 

o 



m 



S6. 



— — YF9 

FLAG F2 IN ON STATE? ^ 



NO 



S8 



•CCD CAMERA 66-^ S7 
LOCATED CLOSE TO DESIRED: 
POSITION?- 



Y 

TOS14 



CONTROL TO MOVE CCD CAMERA 66 
FOLLOWING MOVEMENT OF 
MOVABLE GUIDE RAIL 112 



YES 



YES 



FLAG FaiN ON STATE? 



S9 







MOVING CCD CAMERA 66 TO DESIRED POSITION 



DECELERATING MOVABLE GUIDE RAIL 112, 
AND TURNING ON FLAGF3 



S10 
S11 



NO 



— CCD CAMERA 66 

LOCATED AT DESIRED POSITION ^ 

YES 



S12 
S13 



STOPPING CCD CAMERA 66, AND TURNING ON FLAG F2 



S14 



movable guide rail 112. 
:almost reached desired 
PQsmofci? 

NO 



YES 



S15 



STOPPING MOVABLE GUIDE RAIL 112. 

STORING POSITION DATA OF 
THE GUIDE RAIL 112. AND PROCESSING 
TO TERMINATE THE ROUTINE 

I 



C RETURN 3 



FIG. 10 CCQNVEYOR-WIDTH CHANGING routine) 

YES 



S31 
YES 



<FLAG F11 IN ON STATE?: 

<FLAGF12IN0NSTATE?: 
NO 



S32 



TAKING IMAGE OF FIDUCIAL MARK 220, TO DETECT 
POSITION OF STATIONARY GUIDE RAIL 110 

I 



TAKING IMAGE OF FIDUCIAL MARK 222 JO DETECT 
POSITION OF MOVABLE GUIDE RAIL 112 



INITIATING MOVEMENT OF MOVABLE GUIDE RAIL 112, 
AND TURNING ON FLAG F12 



S33 

S34 
S35 



T 



INITIATING MOVEMENT OF CCD CAMERA 66 



S36 



NO 



CCD CAMERA 66- 
LOCATED AT DESIRED 
POSITION?- 



S3r 



STOPPING CCD CAMERA 66, AND TURNING ON FLAG F11 



S38 



PROCESSING IMAGE DATA OBTAINED BY CCD CAMERA 66 



S39 



NO 



.MOVABLE GUIDE RAIL 112^ 
: LOCATED CLOSE TO DESIRED! 
POSITION?. 



S40 



YES 




<FLAGF13IN0NSTATE?: 
NO 



S41 



DECELERATING MOVABLE GUIDE RAIL 112, 
AND TURNING ON FLAGF13 



S42 



S43 



MOVABLE GUIDE RAIL 112 
: ALMOST REACHED DESIRED: 
POSITION?- 



YES 



NO 



STOPPING MOVAB 
STORING POS 



S44 



£ GUIDE RAIL 112, 
TIONDATAOF 



GUIDE RAIL 112^AND PROCESSING 
TOTERMINAtETHE ROUTINE 

1 



y 



(conveyor-width changing routine ) 

YES 



FIG. 11 



=FLAG F21 IN ONSTATE?: 
NO 



S61 



TAKING IMAGE OF FIDUCIAL MARK 220. TO DETECT 
POSITION OF STATIONARY GUIDE RAIL 110 



S62 



TAKING IMAGE OF FIDUCIAL MARK 222, TO DETECT 
POSITION OF MOVABLE GUIDE RAIL 112 



INITIATING MOVEMENT OF CCD CAMERA 66, 
AND TURNING ON FLAG F21 



S63 
S64 



PROCESSING IMAGE DATA OBTAINED BY CCD CAMERA 66 

I 



S65 



CONTROL TO MOVE MOVABLE GUIDE RAIL 112 
FOLLOWING MOVEMENT OF CCD CAMERA 66 



S66 



YES 



S67 



S68 



S69 



*=FLAGF22INON STATE?: 

CCD CAMERA 66--^ 

LOCATED CLOSE TO DESIRED> 
POSITION?. 

^^ES 



NO 



DECELERATING CCD CAMERA 66, 
AND TURNING ON FLAG F22 



TO RETURN 



YES 



FLAGF23INONJJATE?: 
NO 



S70 




S72 



s71 ccd camera 66 ^ 

located at desired position = 

'yes 



NO 



STOPPING CCD CAMERA 66, AND TURNING ON FLAG F23 



S73 



^ MOVABLE GUIDE RAIL 112- 
ALMOST REACHED DESIRED . 
POSITION?. 



YES 



NO 



TO RETURN 



S74 



STOPPING MOVABLE GUIDE RAIL 112, 

STORING POSITION DATA OF 
GUIDE RAIL 112^AND PROCESSING 
TO TERMINAtE THE ROUTINE 

1 



C RETURN ^ 



FIG. 12 




FIG. 14 




FIG. 15 




FIG. 16 




o 



CO 
O 



UJ 

> 

Q 
CO 



CM 

to 



ct: 
o 



> 

Q 
CO 



CD 
lO 



-L 



CO 
CO 

U 



UJZ3 

>o 

QO 



CO 
CO 



CO 
CO 



o 



Q 

o 



CM 
O 
LO 



o 



> 
ct: 

>- 
or 

o 



odtz 
>0 

Qo 



LO 
1^ 



4 



CO 
CO 



LL1=) 

>o 



CO 
CO 



o 



o 
I— 
o 

CD 

CD 
< 
O 



LLJ=3 

>o 

Qo 



CO 
CO 



00 

CD 



>o 

QO 



OUTPUT PORT 



CM 

in 



LO 



o 



CO 
LO 



f> 0 i > 



CO 

to 



O 
CO 



INPUT PORT 



is 

— ILU 

Q 



> 



CO 



go: 

ujcoi— 

CD CO ID 

<CUJa. 
SOS 



CM 
CO 



|i 

O 



CO 

o 



Of 
LU 
Q 

o 

O 



O 

o 
o 



CO— CO- 
CM CM 



( CONVEYOR WIDTH CHANGING ROUTINE ) FIG 
S81 YES 

YES 



19 



flagfsi in on state?; 
"no" 



: flag f32 in on state? > s82 
no" 



ssa 



S84 



OBTAINING PRESENT POSITION 
OF MOVABLE GUIDE RAIL 
I 



INITIATING MOVEMENTS OF MOVABLE GUIDE RAIL 112 
AND FIDUCIAL-MARK CAMERA 534 



NO 



S86 



-CAMERA 534 LOCATED AT. 
■^DESIRED POSmON?--- 

YES 



S85 



STOPPING CAMERA 534 AND TURNING ON FLAG F31 



NO MOVABLE GUIDE RAIL 112 LOCATED^ S87 

CLOSE TO DESIRED POSITION?-^ 

^IXC^YES 
YES . ^ rrr:r7^::rr S88 



S89 



:FLAGF33INONSWE?: 
NO 



DECELERATING MOVABLE GUIDE RAIL 112 
AND TURNING ON FLAG F33 



S90 OPERATING FIDUCIAL-MARK CAMERA 534 



NO MOVABLE GUIDE RAIL 112 LOCATED..^ <5q. 
^THIN IMAGING AREA OF CAMERA 534^ ^91 




YES 

:flagf34inon state? 
no" 



S92 



S93 



DECELERATING MOVABLE GUIDE RAIL 112 
AND TURNING ON FLAG F34 




S94 



•MOVABLE GUIDE RAIL 112 ALMOST- 
REACHED DESIRED POSITION?- 



YES 




C RETURN 3 



S95 



STOPPING MOVABLE GUIDE 
RAIL 112, AND PROCESSING TO 
TERM(NATE the ROUTINE 



FIG. 20 



;=2 a 

a 



CONVEYOR WIDTH CHANGING ROUTINE"^ 



YES 




S101 



OBTAINING PRESENT POSITION OF 
MOVABLE GUIDE RAIL 112 



SI 02 



INITIATING MOVEMENT OF MOVABLE GUIDE RAIL 112, 
AND TURNING ON FLAG F41 



S103 



NO 



MOVABLE 

GUIDE RAIL 112 LOCATED AT 

DESIRED POSITION 
9 



YES 



S104 



S105 



STOPPING MOVABLE GUIDE RAIL 112, 
AND TURNING OFF FLAG F41 



C RETURN ^ 



FIG. 21 



800 



802 



L._..4.._.._l 

— i 



804 



806 



i 1 1 



i 1. 1 



i 



/ 



/ 



/ 



/ 



810 



812 



814 



816 



i 5p 

a 



